lllilllllllill 



JEuropSisches Patentamt 
European Patent Office ^ « ^ 

® Publication numl^er: O Z /Z 511 U tSl 

Office europ^en des brevets ^ 

® EUROPEAN PATENT SPECIFICATION 

@ Date of publication of patent specification: 07.oa91 ® Int. CIA C07D 215/38, A61K 31/47 
® Application number: 87311275.9 
@ Date of filing: 22.12.87 



® Quinoiine connpound. 



CD 



0> 
CM 



o. 



® Priority: 25.12.88 QB 8630702 

@ Date of publication of application: 
29.08.88 Bulletin 88/26 

@ Publication of the grant of the patent: 
07.08.91 Bulletin 91/32 

(g) Designated Contracting States: 

AT BECH DE ES PR GB GR ft U LU NL SE 

@ References cited: 
CH-A- 650 782 

CHEMICAL ABSTRACTS, vol. 105, no. 23. De- 
cember a, 1986, Columbus, Ohilo, USA; G. 
LECLERC et al.: "Cardiotonic agents", page 
582, column 1, abstract no. 208 743p 



@ Proprietor: THE WEi-LCOME FOUNDATION 
UMITED 

Unicom House 160 Euston Road 
London NW1 2BP(GB) 

@ Inventor: Pliilllps. Arthur Page 
1400 Kershaw Drive 
Raleigh, North Carolina 27609(US) 



0 Representative: Garrett, Michael et al 

The Wellcome Research Laboratories Group 
Patents and Agreements Langley Court 
Beckenham Kent BR3 3BS(GB) 



Note: Wittiin nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposHlon 
shall be filed in a written reasoned statement- It shall not be deemed to have been filed until the opposition fee 
has been paid (Art 99(1 ) European patent convention). 



Rank Xerm (UK) Business Servicos 




EP 0 272 910 B1 



Description 

The present Invention relates to a novel quinoline derivative and its use In medicine as a Inotropic agent 
especially for use in ttie treatment or prophylaxis of congestive heart failure. Congestive heart failure Is 

5 defined as the condition whereby the heart Is Incapable of supplying an adequate volume of blood to 
organs commensurate with their needs. This disorder can be caused by a primary deficiency In cardiac 
muscle (deteriorating myocardial contractility) or as a secondary response to hypertension or various 
cardiomyopathies. The depressed contractile function leads to a reduced ejection fraction (incomplete 
emptying of the ventricles after systole) with resulting increased myocardial wall stretch and further 

70 reduction in contractility. A useful cardiotonic drug should have positive inotropic property (the ability to 
increase the force and rate of myocardial contractions) to improve ejection fraction and also vasodilatory 
properties to further facilitate cardiac emptying. Cardiac glycosides have previously been proposed or used 
In the treatment of contestive heart failure but these therapeutic agents suffer from various clinical 
disadvantages including toxicity. 

IS J. Mid. Chem. 1986, 29(12) 2433-8, describes 6-(2-. 3- and 4-pyridyl)carfc>ostyrlls as positive inotropics. 
According to the present invention, we provide the novel compound of formula (I) 




6-piperidinocarbostyrll, also known as 6-piperidino-2(1 /^-quinolinone» hereinafter referred to as "compound 
(l>". and its sails. The compounds according to the invention have been found to possess an advantageous 

30 positive inotropic effect which renders such compounds useful for the treatment or prophylaxis of for 
example congestive heart failure or heart failure associated with cardiomyopathy, myocardial infarction or 
cardiogeru'c shock while avoiding or obviating problems associated wrth the use of cardiac glyclosides and 
sympathomimetics. The above compounds according to the invention have also been found to have a 
vasodilatory effect which is of additional t>enefit in the treatment or prophylaxis of congestive heart failure. 

35 The present Invention also Includes the acid addKton salts of compound (I). These salts may bo fonnned 
by protonation of the basic nitrogen. While it will be appreciated that acid addition salts of compound I may 
be fomned wttti a targe number of organic and inorganic acids, for therapeutic use only physiologically 
acceptable acid addition salts are appropriate. Such physiologically acceptable salts include but are not 
limited to those derived from hydrochloric, hydrobromic. phosphoric, malic, malelc. fumarlc. citric, sulfuric. 

40 lactic or tartaric acid. The hydrochloride salt Is particularly preferred. However, the present invention also 
Includes other acid addition salts which may be used for isolating, purifying or characterizing compound (I). 
The present invention also Includes: 

a) a method for the treatment or prophylaxis of clinical conditions wherein a po^ve inotropic agent is 
Indicated in a mammal which comprises administering to tiie mammal an effective amount of compound 

45 (t) or a physiologically acceptable salt thereof; 

b) compound (I) or a physiologically acceptable salt thereof for use in human medical therapy, for 
example, the treatment or prophylaxis of clinical conditions wherein a positive Inotropic agent is 
ifKllcated: 

c) the use of compound (I) or a physiologically acceptable salt thereof in the manufacture of a 
so pharmaceutical formulation for the treatment or prophylaxis of clinical conditions wherein a positive 

inotropic agent is Indicated. 

The amount of the active compound, /.e.. compound (I) or a physiologically acceptable salt thereof, 
required to produce the desired level of inotropic effects in mammals, including humans, will, of course, 
vary with the route of administration and the condition of the mammal undergoing treatment and is 
S5 ultimately at the discretion of the physician or veterinarian. However, a suitable oral dose of compound (I) 
for a mammal Is in the range of from 0.01 to 100 mg per kilogram of body weight per day: preferably in the 
range of 0.05 to 20 mg/kg body weight per day. The desired dose is preferably presented as two to four 
subdoses administered at appropriate intervals throughout the day. Thus, where three sut)-doses are 

2 
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employed each will II© fn tha range of from 0.0125 to 5.0 mg/kg p.o. The corresponding doses of 
physiologically acceptable salts of compound (I) will be adjusted accordingly to provide the appropriate 
amounts of compound (I). 

Compound (I) can be given as an intravenous bolus injection from once to about four times per day. A 
5 suitable dose for a mammal is in the range of 0.001 to 10.0 mg/kg fcwxiy weight, preferably in the range of 
0.01 to 0.25 mg/kg body weight per injection. Compound (I) can also be administered as an intravenous 
infusion act doses that maintain the desired Increase in cardiac performance. 

While rt is possible for compound (1) or a physiologically acceptable salt thereof to be administered 
alone as the raw chemical, it is preferable to present it in a pharmaceutical formulation. Formulations of the 
10 present invention, both veterinary and for human medical use. comprise compound (I) or a physiologically 
acceptable salt thereof (hereinafter collectively refenned to as the active compound) together with one or 
more pharmaceutically acceptable canier thereof and optionally other therapeutic ingredients. The carrier(s) 
must be pharmaceutically acceptable in the sense of being compatible with the other ingredients of the 
formulation and not deleterious to the recipient thereof. The other therapeutic ingredient(s) may include 
75 other Inotropic agents of vasodilating agents. Accessory ingredients such as preservative, coloring, sweeten- 
ing, flavouring etc. agents may also be added to enhance the appearance, taste or storage life of the 
formulation. 

The formulations Include those suitable for oral, rectal, topical or parenteral (including subcutaneous. 
Intramuscular and intravenous) administration. They may conveniently be presented in unit dosage form and 
20 may be prepared by any of the methods well known in the art of pharmacy. All methods include the step of 
bringing the active compound Into association witfi a carrier and accessory ingredients. In general, the 
formulations are prepared by uniformly and intimately bringing the active compound Into association with a 
liquid carrier or a finely divided solid carrier or both and then, if necessary, shaping the product into the 
desired formulation. 

25 Formulations of the present Invention suitable for oral administration may be presented as discrete urilts 
such as capsules, cachets, tablets or lozenges, each containing a predetermined amount of the active 
compound; as a powder or granules; or a suspension in an aqueous liquid or non-aqueous liquids such as a 
syrup, an elixir, an emulsion or a draught. The active compound may also be presented as bolus, electuary 
or paste. 

30 A tablet may be made by compression or moulding, optionally with one or more accessory ingredients. 
Compressed tablets may be prepared by compressing in a suitable machine from a free flowing form (such 
as a powder or granules) of the active compound optionally mixed with a binder, lubricant dispersing agent 
or other agent(s) to enhance appearance or promote stability- Moulded tablets may be made by moulding in 
a suitable machine from mixture of ingredients similar to those used in producing compressed tablets. 

OS A syrup may be made by adding the active compound to a concentrated, aqueous solution of sugar, for 
example sucrose, to which may also be added any accessory ingredient. Such accessory ingredient(s) may 
Include flavorings, agent(s) to retard crystallization and agenl(s) to increase the solubility of the other 
ingredients. 

Fonnulations suitable for parenteral administration conveniently comprise a sterile aqueous preparation 
40 of the active compouiKl which is preferably isotonic with the blood of the recipient Formulations for rectal 
administration may be presented as a suppository with a usual carrier such as cocoa butter. 

The present invention further Includes a process for the preparation of compound (I) and physiologically 
acceptable salts thereof which comprises reacting 6-amlnocarixjstryril with a compound of formula L-(CH2)- 
5-L', wherein L and L'. which may be the same or different are suitable leaving groups such as bromo, in 
45 the presence of a base such as anhydrous sodium carbonate, and optionally converting the resulting 
compound (I) into a physiologically acceptable salt thereof. The reaction of the 6-aminocari30Styril and 1,5- 
pentamethylene compound is typically canrled out In an aprotic solvent such as dimethylfomiamide, at a 
temperature of from 75 to 80 ' C. The compound (I) may be converted into a physiologically acceptable salt 
thereof in conventional manner, for example, by treatment with the appropriate acid, for example, using an 
50 alcoholic solution thereof. 

The following examples are provided to illustrate the present Invention and should in no way be 
construed as a limitation thereof. 

Example 1: e-Plperidlnocarbostyril 

55 

a. 6-Nltrocarbostyrii 

Nitric acid (70%), 2.3 mU was added dropwise to a stirred mixture of 2-hydroxyquinoHne (available 
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commerdally or by one of the methods described In Beilstein 2y, 77). 3.5 g (0.024 mole), in 20 mL of 
concentrated sulfuric acid at O' C. The reaction mixture was stirred for 2 hours at room temperature and 
then poured into ice and water. The resulting solid was collected by filtration, washed with cold water and 
then digested twice with hot methanol to yield 3 g (67%) of &-nitrocarbostyril as crystals; m.p. 280-282* C. 
5 Anal. Calcd. for C9H6N2O2: C. 56.84: H, 3.18; N. 14.74. 
Found: C. 56.81; H, 3.18; N. 14.72. 

b. 6-Aminocarbostyril 

10 In a Parr catalytic hydrogenation apparatus 6-nitrocarbostyril, 5.3 g (0.028 mole), in 150 mL of methanol 
and 0.5 g RO2 were shaken in a hydrogen atmosphere. The resulting yellow solid was extracted with 
refluxing methanol and the extract evaporated to yield 6-amlnocart>ostyril. 3.5 g, as yellow crystals; mjp, 
315-317* C. 

Anal. Calcd. for C9H8N2O: C. 67.48: H. 5.03; N. 17.49 
T5 Found: C, 67.28; 4.98; N, 17.38. 

c. 6-Piperidinocarbostyril 

A mixture of 6-aminocarbostyriI, 3.2 g (0.02 mole), 1 ,5>pentamethylene dibromide, 4,6 g (0.02 mole), 
20 sodium carbonate (anhydrous). 2.8 g (0.028 mole) and dimethylfonmamide, 30 mL was heated for 3 hours at 
75-^*0 in a water bath with occasional swirling. At the end of the reaction period the mixture was diluted 
with water. 250-300 mL, with stirring and cooiing. The precipitated insoluble solid was collected by suction 
filtration and was washed repeatedly with cold water. The resulting product was crystallized twice from hot 
ethyl acetate and gave 2.05 g (45%) of B-pipertdinocartrostyril; m.p. 225-226 'C. 
25 Anal. Calcd. for CifHieNaO: C. 73.66; H, 7.06; N. 12.27 
Found: C. 73.60; H. 7.07; N. 12.26. 

Example 2: 6-Piperldinocarbostyril Hydrochloride 



30 6-Piperidinocarlx)styril, 0.5 g (0.002 mole), was suspended in 15 mL methanol. Five mL ethanolic 
hydrogen chloride was added, and the mixture was digested in a steam bath for 1 5 minutes until part of the 
methanol was evaporated. After cooling, filtration and washing with ethyl acetate, the resulting white 
crystals. 0.4 g. were recrystallized by dissolving in wanm methanol and adding ethyl acetate. The yield was 
0.4 g 6-piperidinocarbostyril hydrochloride; m.p. 298-300' C. 

35 Anal. Calcd. for Ci + HieNao.HCI: C. 63.51; H. 6.47; N, 10.58; CI, 13.39 
Found: C. 63.60; H. 6.53; N, 10.56; CI, 13.45 

Example ^ In Vitro Inotropic Activity 

40 Cat papillary muscles were dissected out of the ventricular cavity and clamped against a punctata 
electrode. The tissues were stimulated through the punctate electrode and an extemal platinum electrode 
with threshold voltage +30% with square waves of 5 msec duration at a frequency of 0.5 Hz. Tissues were 
put under resting tensions of 1.0 g. Changes in force were detected Wa a Grass FT 0.03 isometric 
transducer and recorded as grams tension on a Beckman dynograph recorder. Tissues were incubated in 

45 Krebs-Henseleit solution and all assays were carried out at 34' C. 

Aqueous solutions having different concentrations of tiie compound of Example 1 were added to the 
organ batch In a cumulative manner at 1 .0 log unit intervals and left in the batii for at least five minutes. If a 
response was detected, then the tissues were left to attain a steady state. Responses were expressed as a 
fraction of the maximal response to isoproterenol. Decreases were expressed as % of the basal stimulated- 

60 inotropic force. All tissues were incubated with 0.3 iiM propanolol and 1 uM phentolamine to eliminate 
possible effects of released catecholamines. 

The Inotropic Activity Index (lAI) is a number reflecting the inotropic activity of a compound on cat 
papillary muscles and is calculated as the product of the maximal response of the tissue to the compound 
(as a fraction of the maximal response to isoproterenol, the standard drug) and the pD2 (-log of the molar 

55 concentration of the compound which produces half the maximal response). An index of ^.0 Indicates 
significant inotropic activity. The lAI for compound (1) was found to be 3.3. 

Example 4: In Vivo Inotropic Activity 
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Four female beagle dogs, weighing 11-12.9 l<g. were used in the conscious state. 

Two dogs had previously been prepared with 'carotid loops' to allow measurement of arterial blood 
pressure by acute percutaneous catheterization. The other 2 dogs were surgically-instrumented, 2-3 weeks 
prior to the study, with a cannula in the descending aorta and a left ventricular pressure transducer 
5 (KonigsI:>erg P7). 

Initial experiments In the carotid loop dogs studied the effects of intravenous administration of the 
compound of the Invention at 0.2-1 .0 mg/kg on carotid arterial blood pressure, arterial dP/dt and heart rate. 
Subsequent studies in the instrumented dogs evaluated the effect of the compound when given intra- 
venously (0.2-1 .0 mg/kg) and orally (0.5-2 mg/kg) on aortic blood pressure, left ventricular pressure (LVP). 

10 LVdP/dt and heart rate. 

Animals were supported in slings within the laboratory whilst recording the cardiovascular variables. 
Following stabilization and standardization wrth IsoprenallnB, 0.01-1.0 ug/kg i.v., only a single dose of the 
test compound was administered per test occasion with at least one day recovery between occasions. The 
test vehicle was also administered alone as a control. Intravenous administration was by a 1 ml/min infusion 

15 Into a cephalic vein for 15 min. Stated doses of the compound are the total doses given in the 15 min 
Infusion. Oral administration was by gavage in 1 ml/kg dose volume and washed In with 10 ml 5% dextrose. 
Animals were fasted overnight prior to oral administration. 

The compound of Example 1 was weighed out as required on each occasion and dissolved in a 
minimum of 0.1 M NaOH; pH was adjusted to 5J2-5.5 with 0.1 M HCI and made to volume with distilled water. 

20 Dilutions were made in 5% dextrose. 

a. Carotid loop dogs (n=2) 

Intravenous infusions of the test compound at 0^-1.0 mg/kg increased arterial dP/dt in a dose-relaled 
25 manner. Maximum increases of approximately 35-100%, depending on the dose, were apparent by 30-60 
min following termination of the infusion. The effect persisted with little recovery to beyond 3 hours. 
Associated blood pressure was little changed whilst heart rate tended to increase but this was neither 
consistent nor dose-related. 

30 b. Instrumented dogs (n = 2) 

In these animals myocardial contractility, as indicated by LVdP/dt, was again increased in a dose- 
related manner following intravenous infusion of the test compound of 0.2-1.0 mg/kg. Maximum effects 
(increases of 45-90%) were similar to that seen on arterial dP/dt. Systolic blood pressure tended to rise in 

3S association with the increased dP/dt (0.1-1.0 mg/kg) whilst diastolic pressure was slightly depressed (<10 
mmHg) following 1 mg/kg. Associated heart rate was not consistently changed but tended to fall with 0.5 
mg/kg and to rise with 1 mg/kg. 

Oral administration of the test compound art 0.5-2 mg/kg to the same animals on separate occasions, 
resulted in marked increases in LVdP/dt The effect was poorly related to dose e.g. +70-80% with 0.5-2 

40 mg/kg. Generally maximum effects were seen by 60-120 min after dosing and persisted with little recovery 
to >4 hours after dosing. Additional observations following the 0.5 mg/kg dose level showed that LVdP/dt 
was still increased (approx. +20%) at 10 hours but had subsided by 24 hours after dosing. Associated 
systolic pressure tended to increase following 0.5 aiKl 1.0 mg/kg whilst diastolic pressures were slightly 
reduced following 1.0 and 2 mg/kg p.o. Heart rate appeared slightly increased following 0.5 mg/kg but was 

45 little affected after the higher doses. 

The compound of the invention was well tolerated and demonstrated a potent and persistent positWe 
inotropic activity with minimal effects on arterial blood pressure and heart rate. The effect following oral 
administration demonstrated good oral bioavailability. 

50 Example 5: Pharmaceutical Formulations 

a. Tablets 
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6-Plperidlnocarbostyril 50 mg 

Starcfa 132 mg . 

^ Magnesium stearate 18 mg 

Lactose 45 mg 

Total 245 mg 

70 

Tablets each having the above composition are prepared in a conventional manner. 
75 b. Ampoules 

6-Piperidinocarbostyril hydrochloride 500 mg 

20 Sodium chloride 0.9 mg 

Distilled water for injection q.s. to 100 mL 



The above sodium chloride Is dissolved in distilled water with warming while stirring. The resulting 
solution Is cooled to 40*C. and the compound of the invention is dissolved therein. Then distilled water for 
injection is added to the final volume. The mixture is filtered using a suitable filter paper to sterilize and then 
filled In an ampoule of 1 mU thus forming the preparation for injection. 

Claims 

Claims for the following Contracting States : AT, BE, OH, DE, FR, GB, IT, LI, LU, NL, SE 



35 



40 



1. The compound of formula <1) 



O 
H 

46 or a pharmaceutically acx;eptable salt thereof. 

2. The hydrochloride salt of the compound of fonmula (I) as claimed in claim 1 . 

a The compound of formula (I) as claimed in claim 1. or a pharmaceutically acceptable salt thereof, for 
50 use in human medical therapy. 

4, The compound of formula (I) as claimed in claim 1 , or a pharmaceutically acceptable salt thereof, for 
use in the prophylaxis or treatment of a clinical condition wherein a positive inotropic agent is indicated. 

56 5. The compound of formula (I) as claimed in claim 4, wherein a vasodilatory effect is further indicated. 

6. The compound of formula (1) as claimed in claim 4 or 5. wherein the clinical condition is congestive 
heart failure or heart failure associated with cardiomyopathy, myocardial infarction, or cardiogenic 



6 



EP 0 272 910 B1 

shock. 

7. Use of the compound of formula (I) as claimed In claim 1 , or a pharmaceutfcally acceptable salt thereof, 
in the manufacture of a therapeutic agent for the prophylaxis or treatment of a clinical condition wherein 
s a positive inotropic agent is indicated. 

a Use as claimed in claim 7, wherein a vasodilatory effect is further Indicated. 

9. Use as claimed in claim 7 or 8, wherein the clinical condition Is congestive heart failure or heart failure 
JO associated with cardiomyopathy, myocardial Infarction, or cardiogenic shock. 

10. A pharmaceutical formulation comprising the compound of formula (1) as claimed in claim 1 or a 
pharmaceutically acceptable salt thereof, one or more pharmaceutically acceptable carriers and/or 
exclplents therefor, and, optionally, one or more other therapeutic ingredients. 

75 

11. A process for the preparation of the compound of fonnula (I) 



20 




or a pharmaceutically acceptable salt thereof; 

the process comprising reacting the compound of formula (II) 

30 



36 




H 



with a compound of formula (III) 

40 

L-(CHa)s-L' III 

wherein U and L', which may be the same or different, are suitable leaving groups, in the presence of a 
base; 

45 

and sut>sequently, K desired, converting the compound of fomiula <l) so fomned to a physiologically 
acceptable salt thereof. 

Claims for the following Contracting States: ES, GR 

60 

' 1. A process for the preparation of the compound of formula (I) 
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O. 




or a pharmaceutical^ acceptable sah thereof; 

the process comprising reacting the compound of formula (li) 



15 



20 

with a compound of formula (III) 
L-(CH2)s-L' III 

25 wherein L and L', which may be the same or different, are suitable ieaving groups, in the presence of a 
base: 

and subsequently, if desired, converting the compound of formula (i) so formed to a physiologically 
accepteble salt thereof. 

30 

2. A process according to claim 1. wherein the physiologically acceptable salt so prepared is the 
hydrochloride of the compound of formula (I). 

3. A process according to claim 1 or 2, wherein the compound of formula (111) Is 1 .5-pentamethylene 
35 dibromide. 

4. A process according to any of claims 1 to 3. wherein the base is anhydrous sodium carbonate. 

6. A process according to any of claims 1 to 4, wherein the reaction is carried out In an aprotic solvent 

40 

6. A process according to claim 5, wherein the solvent is dimethylformamide. 

7. A process according to any of claims 1 to 6, wherein the reaction is cam'ed out at a temperature of 
from 75 to 80* C. 

45 

Revendications 

Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1. Compose de formule (1) : 

so 



66 
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I 



ou un sel phamnaceutlquement acceptable de celui-ci. 
Z Chlorhydrate du compost de formule (I) suivant la revendication 1. 

a Compose de formule (I) suivant la revendication 1, ou un sel pharmaceutiquement acceptable de celui- 
ci, h utiiiser en therapeutique medicaid humalne. 

4. Compose d© fomiule (I) suivant la revendication 1. ou un sel pharmaceutiquement acceptable de celui- 
ci, k utiiiser dans la prophylaxie ou lo traitement d'un etat cllniqu© dans lequel un agent Inotrope positif 
est indiqu^. 

5. Compost de formule (I) suivant la revendication 4, dans lequel un effet de vasodilatation est aussi 
Indiqu4. 

6. Compose de formule (I) suivant la revendication 4 ou 5, dans lequel V&taX clinique est I'insuffisance 
cardlaque congestive ou Tlnsuffisance cardiaque associee a une cardiomyopatiiie, un infarctus du 
myocarde ou un choc cardlogene. 

7. Utilisation du compose de fonmule (I) suivant la revendication 1. ou d*un sel pharmaceutiquement 
acceptable do celui-ci, dans la production d*un agent therapeutique pour la prophylaxie ou le traitement 
d*un etat clinique dans lequel un agent inotrope positif est indiqud. 

8. Utilisation suivant la revendication 7» dans laquelle un effet de vasodilatation est aussi Indique. 

9. Utilisation suivant la revendication 7 ou 8, -dans lequel I'etat clinique est I'insuffisance cardiaque 
congestive ou rinsuffisance cardiaque associee k une cardiomyopathies un infarctus du myocarde ou 
un choc cardlogene. 

ia Composition phamaaceutique comprenant le compost de formule (I) suivant ia revendication 1, ou un 
sel pharmaceutiquement acceptable de celui-ci, un ou plusieurs exciplents et/bu v6hicules pharmaceuti- 
quement acceptables et facultativement un ou plusieurs autres constituants th^rapeutiques. 

11. Proc^d4 de preparation du compost de fonmule (I) : 




I 



ou d'un sel pharmaceutiquement acceptable de celui-ci, 

le precede comprenant la reaction du compose de formule (II) : 
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II 



avec un compose de formule (III) : 
L-(CH2)5-L' III 

oO L et L', qui peuvent etre identiques ou differents, sont des radicaux partants appropries. en prisence 
d'une base, et ensuite, si la chose est d^sir^e, la conversion du compost de fonmule (I) ainsi obtenu en 
un sel physlologiquement acceptable de celui-cl. 

Revendicatlons pour les Etats contractants sulvants : ES, GR 

1. Precede de preparation du compost de formule (I) : 




' I 



ou d'un sel pharmaceutiquement acceptable de celui-ci, 

le proc§d^ comprenant la reaction du compost de formule (II) : 




II 



avec un compost de formule (III) : 
L-(CH2)5-L' III 

oO L et L', qui peuvent §tre identiques ou diff^rents. sont des radicaux partants approprfSs, en presence 
d'une base, et ensuite, si la chose est desiree. la conversion du composS de formule (I) ainsi obtenu en 
un sel physlologiquement acceptable de celui-ci. 

2. Proc^d^ suivant la revendication 1. dans lequel le set physiologlquement acceptable ainsi prepare est 
le chlorhydrate du compost de formule (I). 

a Procede suivant la revendication 1 ou 2, dans lequel le compost de formule (111) est le dibromure de 

1 .5-pentam6thyl&ne. 

4. Proc^dd suivant Tune quelconque des revendications 1^3, dans lequel la base est le carbonate de 
sodium anhydre. 

5. Proc^d^ suivant Tune quelconque des revendications 1^4, dans lequel la reaction est ex^cut^ dans 
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un soivant aprotique. 

6. Precede suivant la revendication 5. dans lequel le soivant est le dim^thyWormamlde. 

7. Proc^d^ suivant Tune quelconque des revendications 1^6, dans lequel la reaction est executee a une 
temperature de 75 Si 80* C. 

PatentansprUche 

Patentansprtiche fUr foigende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 
1. Verbindung der Formel (I) 




(I) 



H 



Oder ein pharmazeutisch annehnnbares Salz hievon. 

2. Hydrochlorfdsalz der Verbindung der Fonmel (1) gemSiJ Anspruch 1. 

3. Verbindung der Formel (I) gema0 Anspruch 1 Oder ein pharmazeutisch annehmbares Salz hievon zur 
Verwendung bel der medizinischen Therapte des Menschen. 

4. Verbindung der Formel (I) gemafl Anspruch 1 oder ein phamriazeutisch annehmbares Salz hievon zur 
Verwendung bei der Prophylaxe oder Behandiung eines klinischen Zustandes, bei dem ein positiv 
inotropes MIttet Indiziert ist. 

5. Verbindung der Formel (1) gemSfi Anspruch 4. wobei welters ein vasodllatlerender Effekt indiziert ist. 

6. Verbindung der Formel (I) gemSfi Anspruch 4 oder 5, wobei der kllnische Zustand Kongestion 
bewirkende Herzschwache oder Herzschwache in Verbindung mit Kardiomyopathle. Myokardinfarkt 
Oder kardlogenem Schock ist. 

7. VePAfendung der Verbindung der Formel (I) gemSB Anspruch 1 oder eines pharmazeutisch annehmba- 
ren Salzes hievon bel der Herstellung eines therapeutischen Mittels fOr die Prophylaxe oder Behand- 
lurtg eines klinischen Zustandes, bel dem ein positiv Inotropes Mittei indiziert ist. 

8l Verwendung gem§0 Anspruch 7, wobei welters ein vasodilatierender Effekt indiziert ist 

9. Verwendung gem36 Anspruch 7 oder 8, wobei der klinische Zustand Kongestion bewirkende Herz- 
schwache Oder Herzschwache in Verbindung mit Kardiomyopathie, Wlyokardinfarld oder kardlogenem 
Schock ist. 

10. Pharmazeutisch© Formulierung umfassend die Verbindung der Formel (I) gemaO Anspruch 1 oder ein 
pharmazeutisch annehmbares Salz hievon, einen oder mehrere pharmazeutisch annehmbare Trager 
und/oder Exzipienten hiefOr und gegebenenfalls einen oder mehrere therapeutische Bestandteile. 

11. Verfahren zur Herstellung der Verbindung der Formel (I) 
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46 




(I) 



10 Oder eines pharmazeutisch annehmbaren Seizes hievon. welches Verfahren das Umsetzen der Verbln- 
dung der Formel (II) 




20 mit einer Verbindung der Formel (111) 
L-(CH2)5-L' (HI) . 

worin L und L'. die gleich oder verschieden se\n kdnnen, geeignete Abgangsgruppen sind. in 
25 Gegenwart einer Base; und anschliefiend. wenn gewOnscht, das Oberfuhren der so gebildeten Verbin- 
dung der Formel (I) in ein physiologisch annehmbares Salz hievon umfaflt. 

PatentansprUche fur folgende Vertragsstaaten : ES, GR 

30 1- Verfahren zur HersteMung der Verbindung der Forme! (I) 



as ^ TTXr ^ (I) 



40 Oder eines phanmazeutisch annehmbaren Salzes hievon, welches Verfahren das Umsetzen der Verbin- 
dung der Formel (II) 



H2N 




(II) 



mit einer Verbindung der Formel (III) 
L-(CH2)s-L' (III) . 



65 worin L und L*. die gleich Oder verschieden sein konnen, geeignete Abgangsgruppen sind, in 
Gegenwart einer Base; und anschliej3end. wenn gewunscht, das OberfOhren der so geblkieten Verbin- 
dung der Formel (I) in ein physioiogisch annehmbares Salz hievon umfa^. 
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2. Verfahrea gemaB Anspruch 1, worin das so hergestellte physiologisch annehmbare Salz das Hydro- 
chloric! der Verbindung der Formei (I) ist. 

3. Verfahren gemSfl Anspruch 1 oder 2, worin die Verbindung der Fonnel (III) 1 ,5-Pentamethylendibromid 
5 ist. 

4. Verfahren gemafl einem der AnsprOche 1 bis 3, worin die Base wasserfreles Natriumcarbonat ist 

5. Verfahren gemafl einem der AnsprUche 1 bis 4. worin die Reafdion In einem aprotischen LSsungsmittel 
70 durchgefilhrt wlrd. 

& Verfahren gemSijS Anspruch 5, worin das Losungsmittet DImethytformamid ist 

7. Verfahren nach efnenn der AnsprOche 1 bis 6. worin die ReakUon bei einer Temperatur von 75 bis 
IS 80* C durchgefOhrt wlrd. 
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